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Schmaljohn and Hooper 

Title: DNA Vaccines Against Hantavirus Infections 
SEQ ID NO: 3 : pWRG/SEO-M 

GGGGGGGGGGGGCGCTGAGGTCTGCCTCGTGAAGAAGGTGTTGCTGACTCATACCAGGCCT 
GAATCGCCCCATCATCCAG 

CCAGAAAGTGAGGGAGCCACGGTTGATGAGAGCTTTGTTGTAGGTGGACCAGTTGGTGATT 
TTGAACTTTTGCTTTGCCA 

CGGAACGGTCTGCGTTGTCGGGAAGATGCGTGATCTGATCCTTCAACTCAGCAAAAGTTCG 
ATTTATTCAACAAAGCCGC 

CGTCCCGTCAAGTCAGCGTAATGCTCTGCCAGTGTTACAACCAATTAACCAATTCTGATTA 
GAAAAACTCATCGAGCATC 

AAATGAAACTGCAATTTATTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTT 
TCTGTAATGAAGGAGAAAA 

CTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGT 
CCAACATCAATACAACCTA 

TTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGA 
ATCCGGTGAGAATGGCAAA 

AGCTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAAT 
CACTCGCATCAACCAAACC 

GTTATTCATTCGTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAA 
TTACAAACAGGAATCGAAT 

GCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCACCTGAATCAGGATATTC 
TTCTAATACCTGGAATGCT 

GTTTTCCCGGGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCT 
TGATGGTCGGAAGAGGCAT 

AAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCT 
TTGCCATGTTTCAGAAACA 

ACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCGCACCTGATTGCCCGACATT 
ATCGCGAGCCCATTTATAC 

CCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCTCGAGCAAGACGTTTCCCGTT 
GAATATGGCTCATAACACC 

CCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGTTCATGATGATATATTTTTATCT 
TGTGCAATGTAACATCAGA 

GATTTTGAGACACAACGTGGCTTTCCCCCCCCCCCCGGCATGCCTGCAGGTCGACATAAAT 
CAATATTGGCTATTGGCCA 

TTGCATACGTTGTATCTATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGAC 
CGCCATGTTGACATTGATT 

ATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAG 
TTCCGCGTTACATAACTTA 

CGGTAAATGGCCCGCCTCGTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACG 
TATGTTCCCATAGTAACGC 

CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGC 
AGTACATCAAGTGTATCAT 

ATGCCAAGTCCGGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC 
CAGTACATGACCTTACGGG 

ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTT 
TTGGCAGTACACCAATGGG 

CGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGA 
GTTTGTTTTGGCACCAAAA 

TCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGG 
CGTGTACGGTGGGAGGTCT 
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ATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTT 
TGACCTCCATAGAAGACAC 

CGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCA 
AGAGTGACGTAAGTACCGC 

CTATAGACTCTATAGGCACACCCCTTTGGCTCTTATGCATGCTATACTGTTTTTGGCTTGG 
GGCCTATACACCCCCGCTC 

CTTATGCTATAGGTGATGGTATAGCTTAGCCTATAGGTGTGGGTTATTGACCATTATTGAC 
CACTCCCCTATTGGTGACG 

ATACTTTCCATTACTAATCCATAACATGGCTCTTTGCCACAACTATCTCTATTGGCTATAT 
GCCAATACTCTGTCCTTCA 

GAGACTGACACGGACTCTGTATTTTTACAGGATGGGGTCCCATTTATTATTTACAAATTCA 
CATATACAACAACGCCGTC 

CCCCGTGCCCGCAGTTTTTATTAAACATAGCGTGGGATCTCCACGCGAATCTCGGGTACGT 
GTTCCGGACATGGGCTCTT 

CTCCGGTAGCGGCGGAGCTTCCACATCCGAGCCCTGGTCCCATGCCTCCAGCGGCTCATGG 
TCGCTCGGCAGCTCCTTGC 

TCCT7VACAGTGGAGGCCAGACTTAGGCACAGCACAATGCCCACCACCACCAGTGTGCCGCA 
CAAGGCCGTGGCGGTAGGG 

TATGTGTCTGAAAATGAGCTCGGAGATTGGGCTCGCACCGTGACGCAGATGGAAGACTTAA 
GGCAGCGGCAGAAGAAGAT 

GCAGGCAGCTGAGTTGTTGTATTCTGATAAGAGTCAGAGGTAACTCCCGTTGCGGTGCTGT 
TAACGGTGGAGGGCAGTGT 

AGTCTGAGCAGTACTCGTTGCTGCCGCGCGCGCCACCAGACATAATAGCTGACAGACTAAC 
AGACTGTTCCTTTCCATGG 

GTCTTTTCTGCAGTCACCGTCCAAGCTTGCGGCCGCGGATCTGCAGGAATTCGGCACGAGA 
GTAGTAGACTCCGCAAGAA 

ACAGCAGTTAAAGAACAATAGGATCATGTGGAGTTTGCTATTACTGGCCGCTTTAGTTGGC 
CAAGGCTTTGCATTAAAAA 

ATGTATTTGACATGAGAATTCAGTTGCCCCACTCAGTCAACTTTGGGGAAACAAGTGTGTC 
AGGCTATACAGAATTTCCC 

CCACTCTCATTACAGGAGGCAGAACAGCTAGTGCCAGAGAGCTCATGCAACATGGACAACC 
ACCAGTCACTCTCAACAAT 

AAATAAATTAACCAAGGTCATATGGCGGAAAAAAGCAAATCAGGAATCAGCAAACCAGAAT 
TCATTTGAAGTTGTGGAAA 

GTGAAGTCAGCTTTAAAGGGTTGTGTATGTTAAAGCATAGAATGGTTGAAGAATCATATAG 
AAATAGGAGATCAGTAATC 

TGTTATGATCTAGCCTGTAATAGTACATTCTGTAAACCAACTGTTTATATGATTGTTCCTA 
TACATGCTTGCAACATGAT 

GAAAAGCTGTTTGATTGGCCTTGGCCCCTACAGAATCCAGGTTGTCTATGAAAGGACATAC 
TGCACTACGGGTATATTGA 

CAGAAGGAAAATGCTTTGTCCCTGACAAGGCTGTTGTCAGTGCATTGAAAAGAGGCATGTA 
TGCTATAGCAAGCATAGAG 

ACAATCTGCTTTTTTATTCATCAGAAAGGGAATACATATAAGATAGTGACTGCCATTACAT 
CAGCAATGGGCTCCAAATG 

TAATAATACAGATACTAAAGTTCAAGGATATTATATCTGTATTATTGGTGGAAACTCCGCC 
CCTGTATATGCCCCTGCTG 

GTGAAGACTTCAGAGCAATGGAGGTTTTTTCTGGGATTATTACATCACCACATGGAGAAGA 
CCATGACCTACCCGGCGAA 

GAAATCGCAACGTACCAGATTTCAGGGCAGATAGAGGCAAAAATCCCTCATACAGTGAGCT 
CCAAAAACTTAAAATTGAC 

TGCTTTTGCAGGTATTCCATCATACTCATCAACTAGTATATTGGCTGCTTCAGAAGATGGT 
CGTTTCATATTTAGTCCTG 

GTTTATTTCCTAACCTAAATCAGTCAGTCTGTGACAACAATGCACTCCCTTTAATCTGGAG 
GGGCCTAATTGATTTAACG 
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GGATACTATGAGGCAGTCCACCCTTGCAATGTGTTCTGTGTCTTATCAGGACCAGGTGCTT 
CATGTGAGGCCTTTTCAGA 

AGGAGGTATTTTCAATATTACTTCTCCAATGTGTCTGGTGTCTAAGCAAAATAGATTTAGA 
GCAGCTGAGCAGCAGATTA 

GCTTTGTCTGCCAAAGAGTTGATATGGATATTATAGTGTACTGTAATGGTCAGAAAAAAAC 
AATCCTAACAAAAACATTA 

GTTATAGGCCAATGTATTTATACTATTACAAGTCTCTTTTCACTGTTACCAGGGGTTGCCC 
ATTCTATTGCTATTGAGTT 

GTGTGTTCCAGGGTTTCATGGCTGGGCCACAGCTGCACTTTTGATTACATTCTGCTTCGGC 
TGGGTATTGATTCCTGCAT 

GTACATTAGCTATTCTTTTAGTCCTTAAGTTCTTTGCAAATATCCTTCATACAAGCAATCA 
AGAGAACCGATTCAAAGCC 

ATTCTACGGAAAATAAAGGAGGAGTTTGAAAAAACAAAGGGTTCCATGGTTTGTGAGATCT 
GTAAGTATGAGTGTGAAAC 

ATTAAAGGAATTGAAGGCACATAACCTATCATGTGTTCAAGGAGAGTGCCCATATTGCTTT 
ACCCACTGTGAACCGACAG 

AAACTGCAATTCAGGCACATTACAAAGTTTGTCAAGCCACCCACCGATTCAGAGAAGATTT 
AAAAAAGACTGTAACTCCT 

CAAAATATTGGGCCAGGCTGTTACCGAACACTAAATCTTTTTAGGTATAAAAGTAGGTGTT 
ATATTCTGACAATGTGGAC 

TCTTCTTCTCATTATTGAATCCATCCTCTGGGCAGCAAGTGCAGCAGAAATCCCCCTTGTC 
CCTCTCTGGACAGATAATG 

CTCATGGCGTTGGGAGTGTTCCTATGCATACGGATCTTGAATTAGACTTCTCTTTGCCATC 
CAGTTCTAAGTACACATAC 

AAAAGACATCTCACAAACCCAGTTAATGACCAACAGAGTGTCTCATTGCATATAGAAATTG 
AAAGTCAAGGCATTGGTGC 

TGCTGTTCATCATCTTGGACATTGGTATGATGCAAGATTGAATCTAAAAACCTCATTTCAT 
TGTTATGGTGCCTGCACAA 

AATATCAATACCCATGGCACACTGCAAAATGCCATTTTGAGAAAGATTATGAGTATGAAAA 
TAGCTGGGCTTGCAACCCC 

CCAGATTGCCCAGGGGTTGGTACAGGTTGTACTGCTTGTGGATTATATCTAGATCAATTGA 
AGCCGGTAGGAACAGCCTT 

TAAAATTATAAGTGTAAGATACAGTAGAAAAGTGTGCGTGCAGTTTGGTGT^GAACACCTT 
TGTAAAACAATTGATATGA 

ATGATTGCTTTGTGACTAGGCATGCCAAAATATGTATAATTGGGACTGTATCTAAGTTTTC 
TCAAGGTGACACTCTACTA 

TTTCTGGGGCCCATGGAAGGAGGTGGTATAATCTTTAAACACTGGTGTACATCTACCTGTC 
ACTTTGGAGACCCTGGTGA 

TGTCATGGGTCCAAAAGATAAACCATTTATTTGCCCTGAATTCCCAGGGCAATTTAGGAAA 
AAATGTAACTTTGCCACAA 

CTCCAGTTTGTGAATATGATGGAAACATTATATCAGGCTATAAGAAAGTACTTGCAACAAT 
TGATTCTTTCCAATCATTT 

AACACAAGCAATATACACTTCACTGATGAGAGAATTGAATGGAGAGACCCTGATGGCATGC 
TTCGGGATCATATTAATAT 

TGTTATTTCTAAAGATATTGATTTTGAAAATTTGGCTGAGAATCCTTGTAAAGTAGGGCTC 
CAGGCAGCAAACATAGAAG 

GTGCCTGGGGTTCAGGTGTCGGGTTTACACTCACATGCAAGGTGTCTCTCACAGAATGCCC 
AACATTTCTTACATCAATA 

AAGGCGTGTGACATGGCAATTTGTTATGGTGCAGAAAGTGTGACACTCTCACGAGGACAAA 
ATACTGTCAAAATTACCGG 

GAAAGGTGGCCATAGTGGTTCTTCATTCAAATGCTGTCATGGGAAAGAATGTTCATCAACT 
GGCCTCCAAGCCAGTGCAC 

CACATCTGGATAAGGTAAATGGTATCTCTGAGTTAGAAAACGAGAAAGTTTATGATGACGG 
TGCACCTGAATGTGGCATT 
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ACTTGTTGGTTTAAAAAATCAGGTGAATGGGTTATGGGTATAATCAATGGGAACTGGGTTG 
TCCTAATTGTCTTGTGTGT 

ACTGCTGCTCTTTTCTCTTATCCTGTTGAGCATCTTGTGTCCTGTTAGAAAGCATAAAAAA 
TCATAAATCCCACCTAACA 

ATCTTCACATCATGTATCGATTTTCAAACACTTTATCATTTAGAACTTAACTTGGCACTAC 
TATCTGATAACTGACTTTC 

ATTTTTATTTTTATATGGATTAATTACTAAAAAAAATACTCTCTCGTGCCGAATTCGATAT 
CAAGCTTATCGATACCGTC 

GACCTCGAGGGGGGGCCCGGTACCCGGGATCCTCGCAATCCCTAGGAGGATTAGGCAAGGG 
CTTGAGCTCACGCTCTTGT 

GAGGGACAGAAATACAATCAGGGGCAGTATATGAATACTCCATGGAGAAACCCAGATCTAC 
GTATGATCAGCCTCGACTG 

TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGA 
AGGTGCCACTCCCACTGTC 

CTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGG 
GGGGTGGGGTGGGGCAGGA 

CAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATG 
GCTTCTGAGGCGGAAAGAA 

CCAGCTGGGGCTCGACAGCTCGACTCTAGAATTGCTTCCTCGCTCACTGACTCGCTGCGCT 
CGGTCGTTCGGCTGCGGCG 

AGCGGTATCAGCTCACTCATy^GGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA 
GGAAAGAACATGTGAGCAA 

AAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCT 
CCGCCCCCCTGACGAGCAT 

CACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGG 
CGTTTCCCCCTGGAAGCTC 

CCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCT 
TCGGGAAGCGTGGCGCTTT 

CTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTG 
TGTGCACGAACCCCCCGTT 

CAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACG 
ACTTATCGCCACTGGCAGC 

AGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAG 
TGGTGGCCTAACTACGGCT 

ACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAG 
AGTTGGTAGCTCTTGATCC 

GGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCA 
GAAAAAAAGGATCTCAAGA 

AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGG 
ATTTTGGTCATGAGATTAT 

CAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAG 
TATATATGAGTAAACTTGG 

TCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTT 
CATCCATAGTTGCCTGACTC 



SEQ ID NO: 4: pWRG/SEO-S 

GGGGGGGGGGGGCGCTGAGGTCTGCCTCGTGAAGAAGGTGTTGCTGACTCATAGCAGGCCT 
GAATCGCCCCATCATCCAG 

CCAGAAAGTGAGGGAGCCACGGTTGATGAGAGCTTTGTTGTAGGTGGACCAGTTGGTGATT 
TTGAACTTTTGCTTTGCCA 

CGGAACGGTCTGCGTTGTCGGGAAGATGCGTGATCTGATCCTTCAACTCAGCAAAAGTTCG 
ATTTATTCAACAAAGCCGC 
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CGTCCCGTCAAGTCAGCGTAATGCTCTGCCAGTGTTACAACCAATTAACCAATTCTGATTA 
GAAAAACTCATCGAGCATC 

AAATGAAACTGCAATTTATTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTT 
TCTGTAATGAAGGAGAAAA 

CTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGT 
CCAACATCAATACAACCTA 

TTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGA 
ATCCGGTGAGAATGGCAAA 

AGCTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAAT 
CACTCGCATCAACCAAACC 

GTTATTCATTCGTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAA 
TTACAAACAGGAATCGAAT 

GCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCACCTGAATCAGGATATTC 
TTCTAATACCTGGAATGCT 

GTTTTCCCGGGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCT 
TGATGGTCGGAAGAGGCAT 

AAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCT 
TTGCCATGTTTCAGAAACA 

ACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCGCACCTGATTGCCCGACATT 
ATCGCGAGCCCATTTATAC 

CCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCTCGAGCAAGACGTTTCCCGTT 
GAATATGGCTCATAACACC 

CCTTGTATTACTGTTTATGTAAGCAGACAGTTTTATTGTTCATGATGATATATTTTTATCT 
TGTGCAATGTAACATCAGA 

GATTTTGAGACACAACGTGGCTTTCCCCCCCCCCCCGGCATGCCTGCAGGTCGACATAAAT 
CAATATTGGCTATTGGCCA 

TTGCATACGTTGTATCTATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGAC 
CGCCATGTTGACATTGATT 

ATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAG 
TTCCGCGTTACATAACTTA 

CGGTAAATGGCCCGCCTCGTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACG 
TATGTTCCCATAGTAACGC 

CAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGC 
AGTACATCAAGTGTATCAT 

ATGCCAAGTCCGGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCC 
CAGTACATGACCTTACGGG 

ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTT 
TTGGCAGTACACCAATGGG 

CGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGA 
GTTTGTTTTGGCACCAAAA 

TCAACGGGACTTTCCAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGG 
CGTGTACGGTGGGAGGTCT 

ATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTT 
TGACCTCCATAGAAGACAC 

CGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGCGGATTCCCCGTGCCA 
AGAGTGACGTAAGTACCGC 

CTATAGACTCTATAGGCACACCCCTTTGGCTCTTATGCATGCTATACTGTTTTTGGCTTGG 
GGCCTATACACCCCCGCTC 

CTTATGCTATAGGTGATGGTATAGCTTAGCCTATAGGTGTGGGTTATTGACCATTATTGAC 
CACTCCCCTATTGGTGACG 

ATACTTTCCATTACTAATCCATAACATGGCTCTTTGCCACAACTATCTCTATTGGCTATAT 
GCCAATACTCTGTCCTTCA 

GAGACTGACACGGACTCTGTATTTTTACAGGATGGGGTCCCATTTATTATTTACAAATTCA 
CATATACAACAACGCCGTC 
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CCCCGTGCCCGCAGTTTTTATTAAACATAGCGTGGGATCTCCACGCGAATCTCGGGTACGT 
GTTCCGGACATGGGCTCTT 

CTCCGGTAGCGGCGGAGCTTCCACATCCGAGCCCTGGTCCCATGCCTCCAGCGGCTCATGG 
TCGCTCGGCAGCTCCTTGC 

TCCTAACAGTGGAGGCCAGACTTAGGCACAGCACAATGCCCACCACCACCAGTGTGCCGCA 
CAAGGCCGTGGCGGTAGGG 

TATGTGTCTGAAAATGAGCTCGGAGATTGGGCTCGCACCGTGACGCAGATGGAAGACTTAA 
GGCAGCGGCAGAAGAAGAT 

GCAGGCAGCTGAGTTGTTGTATTCTGATAAGAGTCAGAGGTAACTCCCGTTGCGGTGCTGT 
TAACGGTGGAGGGCAGTGT 

AGTCTGAGCAGTACTCGTTGCTGCCGCGCGCGCCACCAGACATAATAGCTGACAGACTAAC 
AGACTGTTCCTTTCCATGG 

GTCTTTTCTGCAGTCACCGTCCAAGCTTGCGGCCAATTCGGCACGAGAGAGTAGTAGACTC 
CCTAAAGAGCTACTACACT 

AACAAGAAAAATGGCAACTATGGAAGAAATCCAGAGAGAAATCAGTGCTCACGAGGGGCAG 
CTTGTGATAGCACGCCAGA 

AGGTCAAGGATGCAGAAAAGCAGTATGAGAAGGATCCTGATGACTTAAACAAGAGGGCACT 
GCATGATCGGGAGAGTGTC 

GCAGCTTCAATACAATCAAAAATTGATGAATTGAAGCGCCAACTTGCCGACAGATTGCAGC 
AGGGAAG7VACATCCGGGCA 

GGACCGGGATCCTACAGGGGTAGAGCCAGGTGATCATCTTAAGGAAAGATCAGCACTAAGC 
TACGGGAATACACTGGACC 

TGAATAGTCTTGACATTGATGAACCTACAGGACAGACAGCTGATTGGCTGACCATAATTGT 
CTATCTGACATCATTCGTG 

GTCCCGATCATCTTGAAGGCACTGTACATGTTAACAACACGAGGTAGGCAGACTTCAAAGG 
ACAACAAGGGGATGAGGAT 

CAGATTCAAGGATGACAGCTCATATGAGGATGTCAATGGAATCAGAAAGCCCAAACATCTG 
TATGTGTCAATGCCAAACG 

CCCAATCCAGCATGAAGGCTGAAGAGATAACACCAGGAAGATTCCGCACTGCAGTATGTGG 
ACTATATCCTGCACAGATA 

AAGGCAAGGAATATGGTAAGCCCTGTCATGAGTGTAGTTGGGTTCTTGGCACTGGCAAAAG 
ACTGGACATCGAGAATTGA 

AGAATGGCTCGGTGCACCCTGCAAATTCATGGCGGAGTCTCTTATTGCCGGGAGTTTATCT 
GGGAATCCTGTGAATCGTG 

ACTATATCAGACAGAGACAAGGTGCACTTGCAGGGATGGAGCCAAAGGAATTTCAAGCCCT 
CAGGCAACATTCAAAGGAT 

GCTGGATGTACACTAGTTGAACATATTGAGTCACCATCATCAATATGGGTGTTTGCTGGGG 
CCCCTGATAGGTGTCCACC 

AACATGCTTGTTTGTCGGAGGGATGGCTGAATTAGGTGCCTTCTTTTCTATACTTCAGGAT 
ATGAGGAACACAATCATGG 

CTTCAAAAACTGTGGGCACAGCTGATGAAAAGCTTCGAAAGAAATCATCATTCTATCAATC 
ATACCTCAGACGCACACAA 

TCAATGGGAATACAACTGGACCAGAGGATAATTGTTATGTTTATGGTTGCCTGGGGAAAGG 
AGGCAGTGGACAACTTTCA 

TCTCGGTGATGACATGGATCCAGAGCTTCGTAGCCTGGCTCAGATCTTGATTGACCAGAAA 
GTGAAGGAAATCTCAAACC 

AGGAACCTATGAAATTATAAGTACATAAATATATAATCAATACTAACTATAGGTTAAGAAA 
TACTAATCATTAGTTAATA 

AGAATATAGATTTATTGAATAATCATATTAAATAATTAGGTAAGTTAACTAGTATTTAGTT 
AAGTTAGCTAATTGATTTA 

TATGATTGTCACAATTAAATGTAATCATAAGCACAATCACTGCCATGTATAATCACGGGTA 
TACGGGTGGTTTTCATATG 

GGGAACAGGGTGGGCTTAGGGCCAGGTCACCTTAAGTGACCTTTTTTTGTATATATGGATG 
TAGATTTCAATTGATCGAA 
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TACTAATCCTACTGTCCTCTTTTCTTTTCCTTTCTCCTTCTTTACTAACAAACTACCTCGT 
GCCGAATTGGCCGCGGATC 

CTCGCAATCCCTAGGAGGATTAGGCAAGGGCTTGAGCTCACGCTCTTGTGAGGGACAGAAA 
TACAATCAGGGGCAGTATA 

TGAATACTCCATGGAGAAACCCAGATCTACGTATGATCAGCCTCGACTGTGCCTTCTAGTT 
GCCAGCCATCTGTTGTTTG 

CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAA 
AATGAGGAAATTGCATCGC 

ATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGA 
GGATTGGGAAGACAATAGC 

AGGCATGCTGGGGATGCGGTGGGCTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCT 
CGACAGCTCGACTCTAGAA 

TTGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGC 
TCACTCAAAGGCGGTAATA 

CGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAA 
AGGCCAGGAACCGTAAAAA 

GGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGA 
CGCTCAAGTCAGAGGTGGC 

GAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTC 
TCCTGTTCCGACCCTGCCG 

CTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCAC 
GCTGTAGGTATCTCAGTTC 

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGC 
TGCGCCTTATCCGGTAACT 

ATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAA 
CAGGATTAGCAGAGCGAGG 

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGA 
CAGTATTTGGTATCTGCGC 

TCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACC 
ACCGCTGGTAGCGGTGGTT 

TTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGAT 
CTTTTCTACGGGGTCTGAC 

GCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCT 
TCACCTAGATCCTTTTAAA 

TTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTAC 
CAATGCTTAATCAGTGAGG 

CACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTC 
SEQ ID NO: 1: Sapporo rat (SRll) seoul M 

TAGTAGTAGACTCCGCAAGAAACAGCAGTTAAAGAACAATAGGATCATGTGGAGTTTGCTA 
TTACTGGCCGCTTTAGTTG 

GCCAAGGCTTTGCATTAAAAAATGTATTTGACATGAGAATTCAGTTGCCCCACTCAGTCAA 
CTTTGGGGAAACAAGTGTG 

TCAGGCTATACAGAATTTCCCCCACTCTCATTACAGGAGGCAGAACAGCTAGTGCCAGAGA 
GCTCATGCAACATGGACAA 

CCACCAGTCACTCTCAACAATAAATAAATTAACCAAGGTCATATGGCGGAAAAAAGCAAAT 
CAGGAATCAGCAAACCAGA 

ATTCATTTGAAGTTGTGGAAAGTGAAGTCAGCTTTAAAGGGTTGTGTATGTTAAAGCATAG 
AATGGTTGAAGAATCATAT 

AGAAATAGGAGATCAGTAATCTGTTATGATCTAGCCTGTAATAGTACATTCTGTAAACCAA 
CTGTTTATATGATTGTTCC 

TATACATGCTTGCAACATGATGAAAAGCTGTTTGATTGGCCTTGGCCCCTACAGAATCCAG 
GTTGTCTATGAAAGGACAT 
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ACTGCACTACGGGTATATTGACAGAAGGAAAATGCTTTGTCCCTGACAAGGCTGTTGTCAG 
TGCATTGAAAAGAGGCATG 

TATGCTATAGCAAGCATAGAGACAATCTGCTTTTTTATTCATCAGAAAGGGAATACATATA 
AGATAGTGACTGCCATTAC 

ATCAGCAATGGGCTCCAAATGTAATAATACAGATACTAAAGTTCAAGGATATTATATCTGT 
ATTATTGGTGGAAACTCCG 

CCCCTGTATATGCCCCTGCTGGTGAAGACTTCAGAGCAATGGAGGTTTTTTCTGGGATTAT 
TACATCACCACATGGAGAA 

GACCATGACCTACCCGGCGAAGAAATCGCAACGTACCAGATTTCAGGGCAGATAGAGGCAA 
AAATCCCTCATACAGTGAG 

CTCCAAAAACTTAAAATTGACTGCTTTTGCAGGTATTCCATCATACTCATCAACTAGTATA 
TTGGCTGCTTCAGAAGATG 

GTCGTTTCATATTTAGTCCTGGTTTATTTCCTAACCTAAATCAGTCAGTCTGTGACAACAA 
TGCACTCCCTTTAATCTGG 

AGGGGCCTAATTGATTTAACGGGATACTATGAGGCAGTCCACCCTTGCAATGTGTTCTGTG 
TCTTATCAGGACCAGGTGC 

TTCATGTGAGGCCTTTTCAGAAGGAGGTATTTTCAATATTACTTCTCCAATGTGTCTGGTG 
TCTAAGCAAAATAGATTTA 

GAGCAGCTGAGCAGCAGATTAGCTTTGTCTGCCAAAGAGTTGATATGGATATTATAGTGTA 
CTGTAATGGTCAGAAAAAA 

ACAATCCTAACAAAAACATTAGTTATAGGCCAATGTATTTATACTATTACAAGTCTCTTTT 
CACTGTTACCAGGGGTTGC 

CCATTCTATTGCTATTGAGTTGTGTGTTCCAGGGTTTCATGGCTGGGCCACAGCTGCACTT 
TTGATTACATTCTGCTTCG 

GCTGGGTATTGATTCCTGCATGTACATTAGCTATTCTTTTAGTCCTTAAGTTCTTTGCAAA 
TATCCTTCATACAAGCAAT 

CAAGAGAACCGATTCAAAGCCATTCTACGGAAAATAAAGGAGGAGTTTGAAAAAACAAAGG 
GTTCCATGGTTTGTGAGAT 

CTGTAAGTATGAGTGTGAAACATTAAAGGAATTGAAGGCACATAACCTATCATGTGTTCAA 
GGAGAGTGCCCATATTGCT 

TTACCCACTGTGAACCGACAGAAACTGCAATTCAGGCACATTACAAAGTTTGTCAAGCCAC 
CCACCGATTCAGAGAAGAT 

TTAAAAAAGACTGTAACTCCTCAAAATATTGGGCCAGGCTGTTACCGAACACTAAATCTTT 
TTAGGTATAAAAGTAGGTG 

TTATATTCTGACAATGTGGACTCTTCTTCTCATTATTGAATCCATCCTCTGGGCAGCAAGT 
GCAGCAGAAATCCCCCTTG 

TCCCTCTCTGGACAGATAATGCTCATGGCGTTGGGAGTGTTCCTATGCATACGGATCTTGA 
ATTAGACTTCTCTTTGCCA 

TCCAGTTCTAAGTACACATACAAAAGACATCTCACAAACCCAGTTAATGACCAACAGAGTG 
TCTCATTGCATATAGAAAT 

TGAAAGTCAAGGCATTGGTGCTGCTGTTCATCATCTTGGACATTGGTATGATGCAAGATTG 
AATCTAAAAACCTCATTTC 

ATTGTTATGGTGCCTGCACAAAATATCAATACCCATGGCACACTGCAAAATGCCATTTTGA 
GAAAGATTATGAGTATGAA 

AATAGCTGGGCTTGCAACCCCCCAGATTGCCCAGGGGTTGGTACAGGTTGTACTGCTTGTG 
GATTATATCTAGATCAATT 

GAAGCCGGTAGGAACAGCCTTTAAAATTATAAGTGTAAGATACAGTAGAAAAGTGTGCGTG 
CAGTTTGGTGAAGAACACC 

TTTGTAAAACAATTGATATGAATGATTGGTTTGTGACTAGGCATGCCAAAATATGTATAAT 
TGGGACTGTATCTAAGTTT 

TCTCAAGGTGACACTCTACTATTTCTGGGGCCCATGGAAGGAGGTGGTATAATCTTTAAAC 
ACTGGTGTACATCTACCTG 

TCACTTTGGAGACCCTGGTGATGTCATGGGTCCAAAAGATAAACCATTTATTTGCCCTGAA 
TTCCCAGGGCAATTTAGGA 
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AAAAATGTAACTTTGCCACAACTCCAGTTTGTGAATATGATGGAAACATTATATCAGGCTA 
TAAGAAAGTACTTGCAACA 

ATTGATTCTTTCCAATCATTTAACACAAGCAATATACACTTCACTGATGAGAGAATTGAAT 
GGAGAGACCCTGATGGCAT 

GCTTCGGGATCATATTAATATTGTTATTTCTAAAGATATTGATTTTGAAAATTTGGCTGAG 
AATCCTTGTAAAGTAGGGC 

TCCAGGCAGCAAACATAGT^GGTGCCTGGGGTTCAGGTGTCGGGTTTACACTCACATGCAA 
GGTGTCTCTCACAGAATGC 

CCAACATTTCTTACATCAATAAAGGCCTGTGACATGGCAATTTGTTATGGTGCAGAAAGTG 
TGACACTCTCACGAGGACA 

AAATACTGTCAAAATTACCGGGAAAGGTGGCCATAGTGGTTCTTCATTCAAATGCTGTCAT 
GGGAAAGAATGTTCATCAA 

CTGGCCTCCAAGCCAGTGCACCACATCTGGATAAGGTAAATGGTATCTCTGAGTTAGAAAA 
CGAGAAAGTTTATGATGAC 

GGTGCACCTGAATGTGGCATTACTTGTTGGTTTAAAAAATCAGGTGAATGGGTTATGGGTA 
TAATCAATGGGAACTGGGT 

TGTCCTAATTGTCTTGTGTGTACTGCTGCTCTTTTCTCTTATCCTGTTGAGCATCTTGTGT 
CCTGTTAGAAAGCATAAAA 

AATCATAAATCCCACCTAACAATCTTCACATCATGTATCGATTTTCAAACACTTTATCATT 
TAGAACTTAACTTGGCACT 

ACTATCTGATAACTGACTTTCATTTTTATTTTTATATGGATTAATTACTAAAAAAAATACT 
CTCTTCTATCTCCCAATCT 

TTTATTGATTCACCGGGGTGCTGTCTTGACATCTGGCGGCGTCTACTACTA 



SEQ ID NO:2: Sapporo rat virus (strain SR-11) , 
Seoul S 

TAGTAGTAGACTCCCTAAAGAGCTACTACACTAACAAGAAAAATGGCAACTATGGAAGAAA 
TCCAGAGAGAAATCAGTGC 

TCACGAGGGGCAGCTTGTGATAGCACGCCAGAAGGTCAAGGATGCAGAAAAGCAGTATGAG 
AAGGATCCTGATGACTTAA 

ACAAGAGGGCACTGCATGATCGGGAGAGTGTCGCAGCTTCAATACAATCAAAAATTGATGA 
ATTGAAGCGCCAACTTGCC 

GACAGATTGCAGCAGGGAAGAACATCCGGGCAGGACCGGGATCCTACAGGGGTAGAGCCAG 
. GTGATCATCTTAAGGAAAG 

ATCAGCACTAAGCTACGGGAATACACTGGACCTGAATAGTCTTGACATTGATGAACCTACA 
GGACAGACAGCTGATTGGC 

TGACCATAATTGTCTATCTGACATCATTCGTGGTCCCGATCATCTTGAAGGCACTGTACAT 
GTTAACAACACGAGGTAGG 

CAGACTTCAAAGGACAACAAGGGGATGAGGATCAGATTCAAGGATGACAGCTCATATGAGG 
ATGTCAATGGAATCAGAAA 

GCCCAAACATCTGTATGTGTCAATGCCAAACGCCCAATCCAGCATGAAGGCTGAAGAGATA 
ACACCAGGAAGATTCCGCA 

CTGCAGTATGTGGACTATATCCTGCACAGATAAAGGCAAGGAATATGGTAAGCCCTGTCAT 
GAGTGTAGTTGGGTTCTTG 

GCACTGGCAAAAGACTGGACATCGAGAATTGAAGAATGGCTCGGTGCACCCTGCAAATTCA 
TGGCGGAGTCTCTTATTGC 

CGGGAGTTTATCTGGGAATCCTGTGAATCGTGACTATATCAGACAGAGACAAGGTGCACTT 
GCAGGGATGGAGCCAAAGG 

AATTTCAAGCCCTCAGGCAACATTCAAAGGATGCTGGATGTACACTAGTTGAACATATTGA 
GTCACCATCATCAATATGG 

GTGTTTGCTGGGGCCCCTGATAGGTGTCCACCAACATGCTTGTTTGTCGGAGGGATGGCTG 
AATTAGGTGCCTTCTTTTC 
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TATACTTCAGGATATGAGGAACACAATCATGGCTTCAAAAACTGTGGGCACAGCTGATGAA 
AAGCTTCGAAAGAAATCAT 

CATTCTATCAATCATACCTCAGACGCACACAATCAATGGGAATACAACTGGACCAGAGGAT 
AATTGTTATGTTTATGGTT 

GCCTGGGGAAAGGAGGCAGTGGACAACTTTCATCTCGGTGATGACATGGATCCAGAGCTTC 
GTAGCCTGGCTCAGATCTT 

GATTGACCAGAAAGTGAAGGAAATCTCAAACCAGGAACCTATGAAATTATAAGTACATAAA 
TATATAATCAATACTAACT 

ATAGGTTAAGAAATACTAATCATTAGTTAATAAGAATATAGATTTATTGAATAATCATATT 
AAATAATTAGGTAAGTTAA 

CTAGTATTTAGTTAAGTTAGCTAATTGATTTATATGATTGTCACAATTAAATGTAATCATA 
AGCACAATCACTGCCATGT 

ATAATCACGGGTATACGGGTGGTTTTCATATGGGGAACAGGGTGGGCTTAGGGCCAGGTCA 
CCTTAAGTGACCTTTTTTT 

GTATATATGGATGTAGATTTCAATTGATCGAATACTAATCCTACTGTCCTCTTTTCTTTTC 
CTTTCTCCTTCTTTACTAA 

CAACAACAAACTACCTCACACCTTAATATATACTACTTTATTAAGTTGTTAAGTTGTGTCT 

TTTTGGGGAGTAAGGGAGT 

CTACTACTA 



